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The building industry has been prospering
recently. Investment is pouring in and there is an
enormous need of structural engineering resources.
In view of this, a pioneering computer aided
design and drafting structural engineering service firm
may satisfy this need.
This is a report on a business research to
explore the viability of establishing such a firm in
this building industry environment in Hong Kong.
The research takes into account the market, the
















































This is a business reseach report which examines
the feasibility of establishing a new firm pioneering
in computer aided design and drafting in structural
engineering.
The research forcuses on the profitability of
such firm based on a thorouch study of the market, the
product and the operation of the firm.
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those people, whom gave their invaluable contribution,
without whom this research will not be possible. They
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Lau, K.W. Li, W.C. Li, Y.C. Szeto, C.S. Yip and K.B. Yu.
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The property market in Hong Kong has been
growing very strong recently, Some transactions are
trading of existing buildings such as the Harcourt
House and Windsor House, but many are new developments
for self use or investment. The most recent record
breaking sale was the old fire station site by the
Government to Hang Seng Bank carrying a price tag of
HK$ 840 million (HK$ 37197 per sq.ft.). This shows how
keen .the investors are on the property and land of Hong
Kong.
Consequently, the building industry is
flourishing and.there exists a tremendous need of
structural engineering resources, both man-power and
computer facilities.
Like all other industries, the building industry
has suffered a heavy loss of professionals due to the
eagerness of the young professionals to emmigrate to
countries like Canada and Australia. On the other
hand, in 1983 when the property market was at its
trough, many architectural and engineering firms had to
lay off more than 50% of their staff in order to make
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ends meet. This experience makes these firms today
hesitate-to employ permanent technical staff.
To cope with the work load they are having now,
these firms try to sub-let the work to some small
groups of technical people as piece work on a part time
basis. These piece workers usually will manage to
achieve the required target day. However, their
product typically has inherent characteristics such as
over-design, due to limited resources and the time
constraint, inconsistent quality of their design and
they are only capable of doing conventional design.
Another difficulty is the design amendment which is a
must in all building construction. These piece workers
are only responsible for the submission of the design
to the Building Authority and the responsibility
terminate after obtaining the approval from the
Building Authority.
In view of the above, there may exist an
opportunity for establishing a structural engineering
firm with computer aided design and drafting
facilities.
This sort of establishment could provide fast
and advanced solutions to engineering problems.
Because of the use of computer aided design and
drafting, the quality will be guaranteed. Since the
firm acts as a consultant on a long term basis, it can
assume full responsibility throughout the project, from
start to finish.
3As the firm will be properly organized, it can
provide foreseeable prospect and opportunity to attract
good quality technical staff. This will also help in
centralizing the resources.
Judging from the. preliminary consideration, it
seems that the chance of a very practical structural
engineering firm with computer aided design and
drafting being successful is high and it will meet a
customer's need. But it would be prudent to carry out
a more detail study to allow for a rational approach to
the decision on the feasibility of such firm, both the




A potential void exists in the professional
service of the Building Industry of Hong Kong that
possibly could be filled by a new firm-pioneering in
Computer Aided Design and Drafting in Structural
Engineering. A feasibility study needs to be completed
to determine the need and the level of potential




The method of study can be differentiated into
four major streams.
The first will be a study of the back ground of
the building industry in Hong Kong. The current
position and the expected future growth taking into
account the financial, technical and political effects.
This will be in the form of library research and study
of statistical data.
The second will be a marketing study paying
special attention on the customer's need and customer's
profile. The strengths and weaknesses of this type of
service will be examined. The present solution or
equivalent service, the possibility of competitor and
the difficulties that might exist will also be
investigated.
The third will be to gather data. Relevant data
on customer's need and customer's profile can be
obtained from the Architectural firms in Hong Kong.
Data for the equivalent service, the-present solution
and the competitor can be sorted out from the part-time
technical groups. Finally, data for the technical
aspect can be ascertained from the computer service
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houses, computer software companies and structural
engineers. It is anticipated that most of the data
will be acquired by interviews under a predetermined
framework.
The last will be to do the analysis from the
data in hand. The analytical procedure will involve
cost evaluation, revenue estimate and cost estimate.





The general working procedure of a structural
engineering firm is as follows:
1. The architect will prepare a set of general
building plans which are plans showing different aspect
of the building to be erected. For example the
architectural layout and requirements of a building the
intended use of the building at different floors the
total floor area of the building location of lifts,
staircases and fire escapes the dimension, shape and
height of the building, etc.
2. According to these building plans, the
structural engineer will do the conceptual design and
then prepare the appropriate framing plans which show
a) The type of structural frame or elements
required for support of the building. For example the
location and dimension of structural columns or walls
size and position of primary and secondary beams
thickness and span of slabs.
b),The type of foundation to be used. For
example, caisson, steel or concrete pile, footing, etc.
c) The type of material to be used, whether
structural steel, reinforced or prestressed concrete,
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timber, etc, and
d) The method of erection employed. For example
insitu, precast or prefabricated method.
3. With these-framing plans, the structural
engineer can then carry out the detail analysis and
design of the whole building accordingly.
4. The design analysis starts from estimating
the dead load which is the inherent weight of the
structural elements and superimposed load which is the
loading that will be imposed onto the structural
elements. The superimposed loads can be separated into
a) superimposed dead load which is the dead
weight of the non-structural elements,
b) superimposed live load which is the load that
the elements is going to service such as human beings,
furnitures, machines, goods and vehicles,
c) wind load which is dynamic and
.d) soil loads if the building has a basement or
if the building requires to retain some soil.
5. With this load information, the structural
engineer then devises a modelling technique to analyse
the method of load transfer from each structural
element to the foundation. This modelling technique is
to transform the physical means of load transfer into
mathematical and arithematical data and equations so
that they can be analysed according to the engineering
principles.
6. The structural engineer will then use the
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loads from step 4), taking into account all possible
load combination and load cases, and apply them to the
structural model to get the most critical design axial
force, shear force bending and torsional moments for
each structural element.
7. The structural engineer is now able to use
the resulting design forces and moments to carry out
the detail design of each individual structural element
according to the latest Building (Construction)
Regulations.
8. The detail design information is then
transformed into large scale detail drawings which
includes plans, elevation and sections indicating
clearly the shape and dimensions of the each individual
element, how the reinforcements will be placed and how
the elements will be joined together.
9. The drawings will then be submitted by a
Registered Structural Engineer to the Building
Authority'for approval and consent. The contractor can






The type of private building development can
usually be divided into three streams.
(1) Residential- flats in multi-storey blocks
and domestic houses, etc.
(2) Commercial- shops, offices, restaurants and
hotels, etc.
(3) Industrial- factories, warehouses,
terminals, etc.
The property market has been growing rapidly
since 1984 as can-be seen from the summary of
statistical data in Appendix I.
In terms of total floor area in square metre
supply, there is an increase of 16 percent in 1985 and
28 percent in 1986 with a total area supply of
3,147,275 square metre in 1986.
In terms of total construction cost, there is an
increase of 50 percent in 1985 and 38 percent in 1986
with a total construction cost of HK$ 14 billion in
1986.
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As of the year ending March 31, 1988, the total
value of land-sales was HK$ 3.2 billion which is a 43
percent increase over the last year.
The professional fee normally charged by a
registered structural engineer who takes full
responsibility of the project including preparation of
all the structural design and site supervision amount
to about one percent of the construction cost.
Let us assume a nominal average growth for'1987
and 1988 to be 20 percent, then the estimated
construction cost for 1988 will be HK$ 14 billion x 1.2
x 1.2 giving a value of HK$ 20 billion. With a one
percent professional fee, this will generate a revenue




(1),. Small architectural firms who do not have a
structural engineering department or have a structural
engineering department with limited resources this
category provides small to medium scale projects with a
building cost of less than HK$ 100,000,000.
(2) Developers who do not have a structural
engineering department or have a structural engineering
department with limited resources. This category
provides larger building projects with a building cost
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of over HK$100,000,000.
(3) Large architectural and engineering firms
which have saturated resources and do not intend to
expand. This category provides larger building
projects with a building cost of over HK$100,000,000.
(4) Contractors who have a lump sum contract on
hand and they try to provide alternative economical
designs to save money and to facilitate construction
and to minimize costs. This category provides all
range of building projects. However, the fees that
these contractors are paying will be small.
Comeetitor_Profile
.Types of competitors:
1) Piece workers who are also structural
engineers themselves.
2) Architectural and engineering firms which
have surplus structural engineering resources.
3) Civil and structural consultants who are
beginning to enter into the building development
market.
Characteristics of (1)-
(a) They. usually use out dated simplified
methods of analysis and design.
(b) These methods of analysis and design will
provide overly conservative designs.
(c) As a result, there will be a waste of
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material, although structural material cost does not
make up a high percentage of the total cost of a
building.
(d) The worst of all is the possibility of
introducing unnecessary over-sized structural elements
which will hinder the flexibility of architectural and
building services planning. Besides, over-sized
columns and walls will leave less usable floor area for
the developer.
(e) On a piece work basis, they usually do the
calculations at night after their normal office hour.
The frequency of error is bound to be greater.
(f) The quality of the product is also bound to
vary greatly and lean towards the low end.
(g) The fees they will ask for is relatively
cheap, always below o.1 percent of the construction
cost.
(h) However, their capacity is limited. They
are very good value for money if the scale of the job
is small and the structure is simple. For example
construction cost of HK$ 100 million or below.
(i) There are plenty of them and are easily
available any time.




(a) The method of analysis is a bit more
advanced then those of (1). They usually employ some
computer automation to minimise the possibility of
error and to speed up the production time.
(b) The fee they are charging is much higher
than those of (1), from 0.1 percent to 0.5 percent.
(c) The availability depends on the surplus
resources of. these firms. However, if the market is
good, they probably will be saturated as well and will
not be able to take up much.
(d) The quality of work is more consistent and
they lie in the middle-range.
(e) They usually will continue to do
amendments but at a higher cost.
Characteristics of (3)-
(a) They employ more advance method of design
and analysis. However, they are difficult to follow at
the amendment stage.
(b) They usually produce very economical design
with up to date technology.
(c) The product are of much higher quality than
(1) and (2).
(d) They charge a relatively high fee, from 0.5
percent to 1 percent and they will usually charge on an
hourly basis which will be quite expensive when doing
the amendments.
(e) Most of them are more familiar with civil
works and still quite new to building works. They are
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also relatively in-experienced in Building Authority
submissions.
(f) They are mostly international firms and
will not usually have interest on small jobs.
Product Profile
The proposed firm will provide services from one
to all of the types of service available listed below.
Types of service available:
1) Conceptual structural framing design.
2) Drafting of framing plans.
3) Structural analysis for dynamic wind
loading.
4) Structural analysis for static vertical
loading.
5) Design of reinforced concrete beam elements.
6) Design of reinforced concrete column or wall
elements.
7) Drafting of reinforced concrete construction
details.
8) Amendments to items (1)- (7).
The firm will help the registered structural
engineer to follow through the Building Authority
submission until approval is given.
The firm will not provide service as a
registered structural engineer because of the
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complication of site supervision required and of the
statutory responsibility and liability.
The firm will use advanced computer systems and
the most updated software to do most analysis, design
and drafting according to the latest Building
(Construction) Regulations.
The products generated from the services will be
of a computer output form which is an easy to read
computer printout or computer drafted drawings.
All computer software, analysis and design
programs are approved by the Building Authority.
The firm only provides design and drafting
services for reinforced concrete buildings. This is
because the other materials are less common in Hong
Kong. Although structural steel is getting into the
building market because of its fast erection nature,
most of the design are done by the contractors outside
Hong Kong (mainly Japan and U.K.) who.fabricate the
elements.
Strengths
(1) Fast and efficient analysis. Allows
iterations and re-runs for optimal solutions with
minimal effort.
(2) Economical design due to more exact method
of analysis.
(3) Very high quality computer drafting.
(4) Quick and high flexibility to frequent
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amendments in future.
(5) Guaranteed approval from the Building
Authority.
(6) Minimal possibility of computational errors
as opposed to those always found in manual
calculations.
(7) The firm employs qualified competent
structural engineers.
Weaknesses
(1) Longer time for initial set up and
preparation of data.
(2) The customer cannot carry out future
amendments themselves. They have no alternatives but to
come back to us to do the revisions.
(3) High cost of computer hardware and
software.- Fees charged will be higher.
(4) More time consuming than in-house
structural engineers who can exchange information with
the architects and the building service engineers more
readily in the design development.
(5) Some customers are still not very familiar
with computer aided design and drafting although many
are gradually improving.
(6.) New set up, configuration.and technology,
therefore needs time to establish.
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Market_Segmentation
(1) Small to medium scale projects with
construction cost of less than HK$ 100 million. This
market segment is quite fully exploited by the piece
workers.
(2) Large scale projects with construction cost
of over HK$ 100 million. This market segment is rather
un-explored because they are too big for the piece
workers to handle properly.
Target_Market & Customer
The target market is to go into the second
market segment discussed in market segmentation.
This is because there is little competition and
the jobs are large enough to generate enough revenue
for a high-end product the firm is expecting to
produce.
The target customers are therefore categories
(2) developers and (3) large architectural firms as
discussed in the customer profile.
Pricing
Fees are usually charged at a percentage of the
construction cost expected. Another consideration is
the amount of repetition and the type of building.
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If there is a lot of repetition like the
residential estates, the charge will usually be based
on the number of different types of building blocks to
be analysed.
If the analysis is difficult like high rise
buildings and irregular buildings, the fees charged
will be higher.
The fees charged by the piece workers will be
normally below 0.1 percent of the construction cost of
the project.
The small architectural firms will charge at
about 0.1 to 0.5 percent.
The charge of the consultants will be above 0.5
percent of the construction cost.
The fee the firm is expecting to charge and
remain in a very competitive position will be in the
range of 0.2 to 0.5 percent, depending on the job
nature. The average being 0.35 percent of the
construction cost. In terms of price, it will be
competing against the small architectural firms but in
terms of quality and reliability of the product, it
will be close to the consultant. In other words, the






The firm will be using advanced computer aided
design and drafting tools for structural engineering
purpose. A powerful computer system, in terms of
speed, memory capacity and graphics capability, is
required.
The computer system should be able to handle
both the structural analysis and the drafting function
simultaneously. Therefore, the use of two computer
systems of similar hardware and software is preferable
to one computer which is twice as powerful, both in
terms of cost and ease of operation. However, these
computers must be capable of linking together to give
extra capacity in some circumstances and when future
expansion is required.
Structural design programs require very little
storage but the speed of processing is of major
importance because they are of an iterative nature.
Structural analysis programs, however, require a
tremendous amount of storage and central processing
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unit capacity as well as speed. These programs, for
example the dynamic wind loading analysis, require
solution to thousands of simultaneous equations in a
matrix form with double precision data. They eat up
the computer memory easily.
For illustration, a 60-storey building is to be
analysed. The temporary storage required for the
structural stiffness matrix can be of the order as
follows:
number of equations 36,000 x
width of matrix 1,000 x
number of bytes per data 8
total storage required 345,600,000 bytes
or 345 Mega bytes
Others like the force and displacement matrix
have not been taken into account.
Even the structural analysis program itself
requires a few Mega bytes of main memory. For example
the SAP IV analysis program requires about 2.5 Mega
bytes of main memory to process.
Computer aided drafting requires the same order
of storage for the three dimensional graphics data. A
reliable and high quality plotter is also required
because it is predicted to be working 24 hours a day
and down time is expensive.
There are quite a few of the computer systems
that can do the job. They range from super micro to
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mini computer such as Prime, Vax, Sun, Hewlett Packard
and Apollo. One of the most cost effective system
being the Apollo workstation. It employs a 25MHz
MC68020 processor and a 25MHz MC68881 floating point
coprocessor for fast arithematic operation. The
maximum main memory is 32 Mega bytes and an addressable
storage capacity of up to 1,000 Mega bytes.
For an initial system, a 8 Mega bytes main memory
and a 348 Mega bytes disc storage capacity convertible
to virtual memory will be suitable. The estimated time
required for the analysis of the 60-storey building
mentioned above will take about three hours computation
time which is within acceptable limits.
Some cheap IBM PC/AT compatibles are required to
support the main system and to facilitate data
preparation.
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The cost of computer equipment is estimated as
follows
EQUIPMENT (HK$'000)
(1) 2 Apollo workstation system 580
360(2) 2 Calcomp AO size plotter
(3) 3 IBM PC/AT compatibles 30
(4) Softwares 150
Total equipment cost 1, 220
- - - - - - - - - - - - - - - - - - - - - - -
Maintenance cost will be 10% per year 122
The structural engineering software that is
commonly used is as follows:
(1) ETABS (wind analysis)
(2) SAP IV (comprehensive analysis)
(3) GTSTRUDAL (comprehensive analysis)
(4) BEAM DESIGN (reinforced concrete beam)
(5) COLUMN DESIGN (reinf. conc. column)
(6) WALL DESIGN (reinf. conc. wall)
(7) AUTOCAD (computer aided drafting)
Organization/Cost
The organization structure can be very simple.
There will be a Director which post is taken up by the
entrepreneur. Under him there are two groups of staff.
One is the normal office administration staff
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which consists of a secretary to the directory, a
receptionist/typist and a messenger. Not very much
administrative or correspondent work are expected for
this type of service.
The other group is the engineering staff. It
consists of three very competent qualified structural
design engineers with substantial experience in
computer aided design. Below them will be four
assistant-engineers and three computer operators.
The director will be the marketing man as well
as the supervisor to all the engineers. He is a
registered structural engineer and is very familiar
with the Building Authority procedures. He must have
good connections with the large architectural firms
which are the target customers.
A breakdown of the estimated salary for each
individual is listed below:
(HK$)STAFF
20,000 x 3 60,000Engineer
7,000 x 4 28,000Assistant engineer
4,000 x 3 12,000Computer operator
6,000 x 1 6,000Secretary
3,500 x 1 3,500Receptionist/typist
2,5002,500 x 1Messenger
112,000Total cost per month
A year end bonus of one month's salary will be
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given to all staff. The total cost of staff per year
is then HK$ 112,000 x 13= HK$ 1,456,000.
The Director's salary will be accounted for as
an opportunity cost of the entrepreneur.
Other Costs
Office costs
The size of the office required is 2,000 square
feet. The location need not be central. Sheung Wan or
Wan Chai would serve quite well. The rent per month at $10
per square foot will be 2,000 x 10= HK$ 20,000. Three
month's rent will be deposited in advance.
The initial decoration, furniture and other
office equipment cost is estimated to be HK$ 250,000.
The estimated operation costs for the office is
HK$ 15,000 per month.
Revenue
The estimated total construction cost of private
development in 1988 is HK$ 20 billion.
The estimated sales volume is five percent of
the total market volume in 1988 which is
HK$ 20 billion x 5%= HK$ 1 billion
Fees to be charged is 0.35 percent of
construction cost of the development. The generated
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revenue per year is
HK$ 1 billion x 0.35%= HK$ 3,500,000
The revenue will be realized only after six
months of operation. Assume one month's lead in time
starting from day one of the new office (this excludes
the setting up time required before grand opening of
the firm), two months is required to complete the
product. Another two months is required for approval
by the Building Authority. The sixth month is to allow




Financial analysis for the first five years of
operation of the firm is carried out to see the
potential profitability of the project.
Assumptions
(1) Assuming no bank financing is employed.
All capital cost and working cash is born by the
entrepreneur himself.
(2) Revenue is received once every two months.
(3) Salary increase is 15 percent per year (no
increase in number of staff assuming constant sales
volume).
(4) Revenue increase is 15 percent per year
(increase in building construction cost only without
increase in sales volume).
(5) Interest/discount rate is 10% for all five
years.
(6) Current income of the director/entrepreneur
is HK$ 400,000 per annum and subject to (3).
(7) Computer equipment, decoration, furniture
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and other equipment will be obsolete without any
salvage value after five years.
(8) HK$ 870,000 of fund is required to keep the
cash balance positive.
(9) Tax rate is 16 percent.
Casital_Cost







Revenue can only be generated after six month of
operation. Assuming that the first realized revenue
equals two months' sales, then it will be
3,500,000 x 2/12= 583,000
This will cover about four months' expenses.
Without going into detail cash flow analysis, it can be
seen that the company will have positive cash flow
except for the first six months, assuming that no
withdrawal such as the director's salary withdrawal
takes place.
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The amount of cash required to service the first
six months plus rent deposit are as follows:
CASH INVESTMENT REQUIRED
(HK$ `000)TO MAINTAIN POSITIVE CASHFLOW
RENT DEPOSITS (3 MONTHS) 60






MINIMUM INITIAL INVESTMENT REQUIRED
1,470,000+ 1,003,000
2,473,000
ASSUME TOTAL INVESTMENT TO BE HK$ 2,500,000.
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Proformer Income Statement- - - - - - - - - - - - - - - - - - - - - - - - - -
We can now prepare the income statement for the
first five years of operation
PROFORMER INCOME STATEMENT (HK$'000)
THE Nth YEAR 1 2 3 4 5
REVENUE 1,750 4,025 4, 629 5,323 6, 1 22
LESS OPERATING EXPENSES
122 140 161 186 213COMPUTER EQUIPMENT
MAINTENANCE
SALARY 1,456 1,674 1,926 2,214 2,547
RENT 240 276 317 365 420
180 207 238 274 315OVERHEAD
1, 998 2P298 2, 642 32039 3P495TOTAL
LESS DEPRECIATION
244 244 244 244 244COMPUTER EQUIPMENT
1ECORATION/FURNITURE
50 50 50 50 50OTHER EQUIPMENTS
294 294 294 294 294TOTAL
(542) 1, 433 1,692 1, 990 2,333PROFIT BEFORE TAX
O 14R 271 313 373LESS 16% TAX
NET PROFIT AFTER TAX (542) 1,291 1,422 1,672 1,960
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Profitability
The net present values of the profit in the
first five years have to be evaluated before we can see
the return on investment.
(HK$'000)NET PRESENT VALUE OF NET PROFIT
YEAR 1 2 3 4 5
NET PROFIT
AFTER TAX (542) 1,291 1,422 1,672 1,960
DISCOUNT
RATE 10% .909 .826 .751 .683 .621
NET PRESENT
VALUE 0 1,066 1,068 1,142 1,217
0 1,066 2,134 3,276 4,493SUM
The average return on investment for the
entrepreneur is 4,493/ 2,500/ 5= 36 percent. This
value is very high. However, since the'entrepreneur
himself also acted as the director of the firm and his
salary has not been taken into account in the proformer
income statement, if has to be reflected then as an
opportunity cost.
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The net present value of the director's salary
as an opportunity cost is as follows:
NPV OPPORTUNITY COST (HK$'000)
YEAR 1 2 3 4 5
DIRECTOR'S SALARY
IF WORKING FOR
OTHERS 400 460 529 608 700
DISCOUNT RATE 10% .909 .826 .751 .683 .621
NET PRESENT VALUE
OF OPPORTUNITY
COST 364 380 397 416 434
SUM 364 744 1,141 1,556 1,991
Deducting the opportunity cost from the net
profit, we now obtain the net earnings for the five
years of operation.
(NET PROFIT- OPPORTUNITY COST) FOR FIVE YEARS
4,493,000 1,991,000
2,502,000
The average rate of return on investment will be
AVERAGE (NET RETURN/ INVESTMENT) PER YEAR
2,502,000/ 2,500,000/ 5
20%
This is still quite an attractive figure




The profitability analysis is based on the
obtaining five percent of total market volume. In
order to have an overall perspective view, it is
important to use a sensitivity test on the rate of
return by varying the percentage of market share. All
other variables are assumed to be constant.
The result of the sensitivity test is tabled and
plotted in Appendix III. It can be seen that the cut
off point at which the rate of return is equal the
assumed average interest rate of ten percent is at
about 4.5 percent of the total market volume.
It appears that the return on investment is very
sensitive to the market share. However, the assumption
that all other variables, especially the costs, remain
unchange is conservative.
Since the staff salary contributes a major
portion of the cost, it is possible to cut down the
cost by employing less staff if the market volume is
below the cut off point. This is reasonable as less
staff will be required for less business volume and




The profitability of the computer aided design
and drafting structural engineering firm is at a very
attractive rate of 20 percent as seen from the
financial analysis.
The ability of the entrepreneur to establish the
reputation that this pioneer firm is reliable, the
product is of good quality and the production time
required is very short within the building development
field is of prime importance to the success of the
firm.
Nevertheless, the assumed five percent of the
market share of the whole structural engineering market
will be quite small and realistic at the start.
Although the return on investment is quite sensitive to
the market skate, a substantial increase in market
share will be anticipated in two years. Some
reservation exists for others who may see this market
niche and.'join in as competitor of the same category
and steal some market share.
Another conservative assumption is the constant
market volume for five years. The increase value in
35
the analysis only reflect the inflation of construction
cost. This is a suitable estimate taking into account
the possibility of the effect of the 1997 political
issue on growth of the property market.
The engineering staff of good quality both in
engineering and computer analysis are not easy to find.
However, with the higher than market salary, it may be
able to attract good applicants. Future reward systems
may be devised to keep these productive staff P if
required.
The estimated five years life of the computer
equipment may seem optimistic due to the fast growing
technology. For further research and development, new
facilities may be required after three years, but for
production processing, five years life is still
reasonable.
Finally, the feasibility study shows that the
computer aided design and drafting structural
engineering firm is technically sound and financially
very attractive. It is a small scale investment good
for an entrepreneur to pursue. The suitable candidate
to start this sort of entrepreneurship will be a young
registered structural engineer, who possesses in depth
knowledge of computer application, has good connections
with the large architectural firm and property




SUMMARY OF STATISTICAL DATA
SUPPLY OF FLOOR AREA IN SQ.M'000
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
YEARS 1982 1983 1984 1985 1986
DOMESTIC 1,305 1,261 927 1,260 1,674
COMMERCIAL 367 270 255 249 174
OFFICES 546 590 219 308 461
INDUSTRIAL 489 771 723 640 837
2,708 2,894 2,125 2,457 3,147TOTAL
7 -27 16 28INCREASE
COST OF CONSTRUCTION IN HK$'000,000
1982 1983 1984 1985 1986YEARS
10,121 12,037 6,934 10,370 14,282TOTAL COST
19 -42 50 38% INCREASE





Ordinance Chapter 123 Buildings
4(1) Every person for whom building works or
street works are to be carried out shall appoint-
a) an authorized person as the co-ordinator of
such building works or street works and
b) a registered structural engineer as a
consultant to the authorized person on the structural
elements of such building works or street works if so
required under this Ordinance.
4(3) Any authorized person and any registered
structural engineer appointed or nominated under
subsection (1) or (2) shall-
a) supervise the carrying out of the building
works or street works, as the case my be, in the
prescribed manner
b) notify the Building Authority of any
contravention of the regulations which would result
from the carrying out of any work shown in any plan
approved by the Building Authority in respect of the
building works or street works and




THE MARKET SHARE ON RETURN ON INVESTMENT
(HK$'000)
TOTAL MARKET VOLUME 2,000,000
4.0% 4.5% 5.0% 5.5% 6.0%% MKT SHARE
80, 000 90, 000 100, 000 1 10, 000 1 20, 000MKT SHARE
3.5% 3.5% 3.5% 3.5% 3.5%% CHARGE
22800 3,150 3,500 3, 850 4,200REVENUE
2,147 3,320 4, 493 5, 665 6,838NET PROFIT
1,991 1,991 1,991 1,991 1,991OP.COST
156 1,329 2,502 3,675 4,848NET RETURN
1% 11% 20% 29% 39%NET ROI
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